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143BEIIITAJ
3a upe:eueHr.rre a.KTLIBHocrIr oA crpaHa Ha KareApara 3a MlaHepalua
rexHoloruj a npv PyAapcro 
- 
reoJrorrrKr4or Qaxy,rrer Bo c)orJracHocr co AofoBopor
sa copa6orKa co pyAHI{K CACA 
- 
M. KaueHI4IIa.
BeAgalr no norrruilryBarbero Ha ocHoBHr4or.qoronop u aHeKcor KoH Hefo,
roj npous,re3e Bp3 ocHoBa Ha AoAarHu KoHcynrarrytvr, sa 12.09.2006 rol., npBara
cyrecruja oA Harrra crpaHit 6eme 4exa rpe6a Ea ce vcr'rrraar cLITe Mo)KHocrLI 3a
XoMofeHlr3l4parbe Ha BJTo3Hara pyAa Bo rroroH $noraquja, [o ocHoB Ha
rrpt4cycTBoTo Ha BKynHr4o't [poueHT Ha Kopr.rcHH KoMI]oHeHrlt (olosu + IIuHK).
Toa e eAeH oA uaj6lrruure eJreMeHTlr 3a Ia oe rrocrl4fHe ycneIIIHo
$yuxquoHnparte Ha MahyenHo BoAeHI{oT TexHoIoIxK:uoT npoqec Bo noroH
$;roraquja. I,Inteuo, 6up.ej:i:u TeXHoJIoIrrKIzoT rlpoqec He e aBToMaTvI3vrpaH,
uHSoptraqur4Te 3a Toa K()nKy ycneluHo ce BoAL{ npon,ecor, rlpeKy xeMI4cKI4Te
aHaJrvr3pr, ce Ao6ueaaT co eAeH AeH 3aAoUHyBame (4euec sa nvepa), flopaAl{ Toa
npa6oreHlare Mopa Ia ce rloTnl{paaT Ha cBoeTo I4cKycTBo u MaHyenHa
nepqenqzja, rrrro MopaMe Aa rrpn3HaeMe AeKa He e Bo cofracHocr co AeHelrrHuor
pasnoj Ha rexHrrKa'ra v rexHolorujara. Toa ce ocHoBl{vre rlpuqr Hu 3a Aa ce
\r';1cucTvpa Ha xoMoreHl43;uluja Ha BJIe3HaTa cypoBllua,, luyejku ua roj uauun
6apeu fte ce u36erHar MoKHLrre rrr4KoBrr Bo rIo3I{TIrBHa prrtr HgfarI,IBHa HacoKa,
Kofa e Bo npanarbe BKyrrrrr4or MeraJT rxro BneryBa Bo ip.rroraquja, a KoI4 Moxar
ceprro3Ho Aa ro HapyrxaT TexHoJroIrIKI4oT npoqec. I4Me)Ho, Bo TaKBI,I cr4Tya\r4rr
o6anegno ce nojaeyna Br4nroK rrJrr{ HeAocraroK o4 SroraqvcKl{ peafeHcrr, ruTo H
Bo eAHr4or H Bo Apyrplol crryuaj, npeII43BI4KyBa cepplo3Ho HapymyBarbe Ha
pe3yJrTaTI{Te Bo HefarI,IBHa cMLIcJIa. Bo oeaa HacoKa go6pu ce HaMepuTe Ha
MeHaUMeHTor, co rloMolrr Ha xeMI{cKV a]Flalrvrgvt ua cexrrj caar, Ia ce nocrlrrHe
BoAerbe Ha npoqecoT, KoJrKy roJrKy, Bo pearlHo BpeMe. \4efyroa, cerlaK tpe6a ga
ce pa3rJreAaar vr HcKopr{c'rar cr4Te Mo)KHocrLr, KoIr HecoMHeHo nocTojar, 4a ce
xoMoreHrr3rrpa BJre3or Bo uITo e MoxHo norecHl{ rl)aHrIuu. Moveuraluara
curyaryuja He Molxe Aa oe oKapaKrepr43vpa KaKo 3aroBoJryBaqKa. Toa jacno
rrporr3JreryBa oA rroAoJry AaAeHHor rpa$ux na xoj ce [percraBeHl4 BJIe3oBI,ITe Bo
rrpBrrre cMeHr{ oA Meceq cenreMBpld 2006 roa.
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Bxyuuuor MeraJr cer ABuxut BorJraBHo nouefy 8 vt 12 oh, co rrooAenHll Ho
perKrr, orcrarryBarba oA oBae rpaHurlu. CenaK oBa e nppurflrrHo IIIupoK glljanasoH.
Clreraue AeKa r4Ma AoBoJrno npeAycnoBr4, co floroJleMo aHfaxl4palbe I{ copa6orxa
noueiy cTpyiIHLITe KaAl)I4 oA pyAHI4K V Qnoraquja, Ad ce IIocrI'IfHe
xoMofeHrr3rrpaH Bne3 BO ftrraHr.rqrrTe oA 8 
- 
10 oh uilu oA 9 
- 
1 1 0% nxyneH MeTaJI.
Cueranae AeKa rrpBara nap.vtjaura e fionprrSarnuna oA uosefte npwilr:ar KoI4 oBAe
He 6u caKaJIe noAeriLIIHo Ail fI4 ena6opupaue.
Bropara pa6ora ua roja cKpeHaBMe BHLTMaHLIe 6eure rlorpe6ara Aa ce
r{3Bprxu cHl{Marbe Ha flpollecoT Ha MeJ]erbe u KIIacvpaFLe, co qen Aa ce yTBpApI
4anr4 r4cruor pa6oru Bo paMKr{Te Ha orrrrrro npuQareHI,ITe HopMkr 14 cralaI.aprv 3a
BaKoB Tr4rr Ha [poqecr{. 3a raa rleJ'r, Ha 0] .09.2006 ro4., 6eure rr3BpIIIeHo cHI'IMaIbe
Ha rrpoqecor Ha MeJrerre r{ KJrac[parbe u Ha ABere ceKllrrvt. llpu roa, Bo nofneA Ha
KBaJrr,rTeToT Ha npeJII4BOT U fOJIeMI4HaTa Ha KpyxHI4oT TOBap, napaMeTpll, flpeKy
Kou ce orueHyBa esura<:Hocra Ha rrpouecor Ha MeJIe[be I4 KJlacvpar+,e, 6ea
Ao6uesn cJIeAHI{Te pe3yJlTaru :
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OA rsarureror Ha frpeJrrrBor (sacraneuocra Ha KJliacara - 75+0 pm), jacHo
ce rneAa AeKa r4 Kaj ABere ceKrrr4r.r, noce6so r<aj nropariL Toj e HaA norpe6Horo
Hr{Bo Koe rpe6a Aa lr3Heoysa 60 + 65 % - 75 pm. Co srorerayBarbero Ha
3acTaneHocTa Ha KJIacaTa 
- 
75 pm, rrocTolr olacHocT oli rlpeycuTHyBar+,e Ha Aen
oA raneHllTor xoj BDKI4 3a I4cK,Tyrrr{TeJIHo Kpr MHHepan. Bo TaKoB crryvaj
lpeycr{THerr4Te raJreHrrrHri qecrrdrrKrr (uoa 20 pm), HeroHTpoirlrpaHo ce ABI'I)Kar
Hr43 SJrorarlrrcKrrre ketuu u roJreM Aen oA HuB 3aBprryBaar Bo oroKor. L[ro ce
oAHecyBa Ao roJIeMI4Har a Ha KpyXHIaoT ToBap, Kaj npBaTa ceKIII4ja Toj
r43HecyBarxe caMo 133 o ,lIoAeKa Kaj Bropara ceKIIHja, nopaAl{ Ao6I4eHI4or rpajno
HeJroruqeH no.4aroK 3a yrrecrBoro Ha KJTacara 15 }rm Bo necoKor oA
Kracr4$uKaTopoT, Aypu 3t',,32 o/o, za BpeAHocTa Ha Kpy;KHI{oT ToBap ce Ao6I'IBa
Herorr.rqeH pe3ynrar. Baxruor noAaroK 3a KBaJII4Teror Ha rlecoKor, Bo rlonreA Ha
flp14cycrBoro Ha KJracara - 75 pm Bo Hero, Mo]I(eue Aa ce Aonxs4 caMo Ha .4Be
pa6oru. llpno, necor{Hara Au3Ha oA xr4AporlrrKJroHor Koj e rocraBeH Kaj BTopara
ceKquja Ha Merrerbe vr :rtnac'nparbe e MHofy rlrl4poKa. Bo onoj xI4ApoIII4KJIoH, IrHaKy'
ce Bpafta [porr3BoAor oA KoHTpoJrHoro Qnorirparre Ha raJIeHHTor rI oroKor oA
rrpBoTo [poqrzcTyBarse, u HefoBrroT rrecoK ce Me[ra co recoKor oA
Knacu$r,rKaropor. Ilopa4rz HecooABerHara grauen:raja Ha rrecoqHarpa rurs:na,
nprrcycrBoro Ha KJracara 
- 
75 pm, Bo rrecoKor oA xr.{,qpouuKnoHor e B}rcoKo.
Bropara [pur{r4Ha Mo}Kerrr,3 ra 6vre HecooABerHara [oc)TaBeHocr Ha cnl4pilJrr{Te
Ha xracu$lrKaropor. IrIueHo, orrr4rneAHo 6eure AeKa r.rcrnre ce Br4coKo rrocraBeHrr
u raj .{Bere ceKur4r{. llopaaz oBa foJreM AeJr oA rrecorior, r.r roa najxpynnure
$parqzz, ocraHyBaar r{crrL'ro)KeHr,r Bo Kopr4Toro Ha ruacu$nraropor 14 He ce
npaftaar Ha3aA Bo MJrr4Hor oo rorrKrr. llocroerue r{ Tpera rpuquHa 3a HeJrorI4rIHI{or
pe3ynrar rlpu cHr,rMarLer() Ha BTopara ceqr,rja Ha rlpoqecor Ha Me,'Ierbe Lr
Knacr{parbe. I4vreHo, npu cnpo6yBarbero Ha rrecoKor r<oj n-rreryBa Bo MnI{Hor co
To[Krr, ne 6erue 3eMeHo rrpeABrrA AeKa rrecoKor oA xprAporlr4KJloHor Mo)Ke Aa
yqecrByBa najvruory co l5o/o Bo BKynHara Maca, roja r;e npatra Bo MnLIHor co
TorrKH. Vlrvrajku ro cero norope peqeHo Bo npeABI{4, 6ieme AoroBopeHo Aa ce
uo4o6pv 3aflotlHerocra Ha Mnr4HoBlrre co MeJrHv rerra,Ia ce rr3BpIxI4 crlyllrrarbe
Ha clrr4pitJrr4Te Ha r,lacu$uraropr4Te oA ABere ceKuLII4 v Aa ce rtocraBl4 rlorecHa
recor{Ha Ar.r3Ha Ha xr.{Aporlr.rKJroHor xoj e nocraneu xaj Bropara cerquja. Orraro
6ea npe3eMeHr{ oBr{e aKlr{BHocra, 6erue H3BprrreHo rrloBTopHo cHuMarbe Ha
npouecor Ha MeJrerbe r,r KJracvparbe H Toa, na 20.09.06 rra nropara cexqnj a a Ha
26.09.06 Ha npBara cerqnja. flpu roa, 6ea Ao6ueHIr cJIeAFIrrre pe3yJlraril:
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Ol ,Uo6neH[rre pe3)'rnarv jacuo ce fneAa AeKa npe3eMeHl{Te aKTI4BHocrI4
2'agloa pe3ynrar. llpno, Mo;Ke Aa ce KoHcrarr4pa AeKa KBa.III{Teror Ha npe,Tl{Bor oA
KJractr$I4KaTopoT 3aAoBoJI\iBa, vIano Kaj npBaTa ceKIII4ja e Ma-IIKy HaA ropHaTa
rpaHr,rqa oa 65 % 
- 
75 pm (66,38 %). Oua rrrro e ylrrre no3HarlajHo ce Ao6I4eHI{re
noAarorllr 3a BpcAHocra Ha Kpy)KHr{or roBap Kaj ABere oeKIILI[. Zrrleuo, 3a rlpBara
cexquja Ha MeJreEo r4 KJr&,lr{pav>e,3a Kpy)KHI4or roBap, e Ao6Iaena BpeAHocr oA
376% AoAeKa 3a Bropara cexquja e Ao6HeHa BpeAHocr o1320 o/o co yqecrBo Ha
rrecoKor oA xr4ApoUrrKJroH()T co l5o/o Bo BKynHpIoT IIecoK. Koj BreryBa Bo MnI'IHor
co rorrKr.r. Toa sHaqu AeKar rr ABere ceKIII{u pa6orar co 3HarII4TeJrHo noAo6peHa
e$uracuocr. Oua uno q)e6a Aa ce Ha[oMeHe e I{ IroAaToKoT AeKa, I4 oBa
cHrrMarbe rroKa)Ka AeKa xnAporlrrKnoHor xoj e rocraBeu xaj BTopara ceKrlrrja, H
rroHaraMy He pa1orv AC6po. I4ueso Bo HefoBrror recoK e KoHcrarl{paHo
nprrcycrBo Ha KJlacara 
- 
i5 pm oA AypI4 11,33 oh. Toa 3Harlu AeKa e noTpe6Ho
HaMa,rryBalbe Ha nperrHr{KoT Ha rrecoqHara I.I1l3Ig.A lI pefynllpall'e Ha [pl{TrrcoKoT co
Koj nyn[ara BneryBa Bo xI4ApoUI,IKnoHor.
Ilorpaj cero oBa, Bc paMKr4Te Ha npoqecor Ha Melelbe v Kilacvpatbe, 6eile
AOfOBOpeHO Lr I43BprIIeHO 3.i'OJreMyBarr,e Ha fycTI4HaTa HA flynnaTa oA npeJruBoT Ha
Knacr4$rrKaropor Ha HrrBo oA 1300 +1320 g/lit, co qen.n,a ce 3foneMrrycrvHa'ra
Ha rrynnara Bo rrpoqecor Hrl Snoruparre, rroce6Ho Ha uI{HKoBI4Te Ml{Hepanu.
flapalenno co cr{To oBrre aKTrrBHocrr4 ce I43Be 5".yBaar u na6oparopl'rcKl{
rrcrrqTyBarba no $ynrquja Ha orrr[rMr{3arlnjaua peafeHcHl4or pexclaM Bo oJIoBHara
14 IIIIHKoBaTa Snoraquja llpnnre, HeIIenocHII noAa'roql4 rloKaxaa AeKa e
OIIpaBAaHO COMHeBaFbeTO .IeKa IIOTpOIIIyBaqKaTa Ha KOJIOKTOP, 14 BO O,TOBHaTa lI
BO rIr{HKOBara snoTaquja er HaA onrr4MaJrHoro HtrrBo, 14 AeKa Tpe6a Aa ce cMaJryBa,
6wyejku HeroBrroT BIIIIoK Bo nynrlaTa AoBeAyBa Ao oHer{ucTyBarLe Ha
ceJrgKTr.rBHrrTe KoHrIeHrpaTw Ha onoBo 14 III4HK. llruajlkn [O CeTo oBa npeABvLHa
23.09.06 6eure AoroBopeno Aa ce H3Bprrru HaMaJryBnrt,€ Ha rlorpollyBarlKara
Ha KoJreKTopI{ 3a oKoJry 20 oh H 3a Hcro roJrKy u rloTpouyBaqKara Ha
aKTr.rBaropor cuSo4 Bo IlrrHKoBa {"rrorauuja. Karco pe3yJrraT Ha roa' a
ceKaKo, rr Ha cHTe Apyfr{ rrperxoAHo rrpe3eMeHr{ aKTr{BHocTIr, Ha 24.09.06
ner(e 6ea [ocrrrrHarn raprerr{paHrrre pe3yJrrarlr oA aHeKcor Ha AoroBopor 3a
copaforKa Bo norJreA Ha KBaJrr{Teror Ha oJroBHI{or KoHIIeHTpar, IIHHKoBIToT
KOHTIeHTpaT H BO nOrJreI{ Ha npncycTBoTo Ha oJroBo II IIHHK BO OTOKOT' CO
COCCMA MI.IHHMAJIHH OTCT:IUI{II.
Aara Cuena K,onrleHrpar Pb KonrleHrpar Zn lzlcrex
F'b [%l Zn lo/ol Pb lo/o1 Zn l%1 Pb t%t Zn lo/o1
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Mefyroa, 3a rrocrrtryBarre ua 6apauure pe3ynrarll Bo KoHTI4HyI4Ter, npeA
ce, uorpe6Ho e rloroJreMa AacuvwrvHa r4 nocBereHocr Bo pa6orara. OAsocso
no4o6pynarbe Ha KBaJrr{Toror Ha qoBer{Kr{or noreuquja,'I. EeuAeHrHo e AeKa
rroroHor e ao6po KoHrIerrEpaH r{ npoeKTr4paH, rI4 oBo3Mrf)KyBa cI4Te npeAycJroBl4
sa eszracHo BoAerbe Ha roxHoJrorrrKr{or tlpoqec, xoj lto;xe u rpe6a Aa o6es6eAn
KoHTr{Hyr4pano 4o6pr4 pe:ryJrrarrr, Ho rrcro raKa eBI4IeHTHo e AeKa rloroHor
paolonara CO pgnaTr4BHO H(3I,IcKy CHpr u HeAOBonHO O6yuerru II3BpIIIpITeJ]I4.
OnpuuHparbe Ha peareHcHlror pelnuM Bo orlHoBHara (rpy6a) Pb
Qnoraquja
CO o4peleHo 3aKac)HyBa6e, [peII{3BHKaHo, lpeil ce, oA KacHelbeTo Ha
xeMI4cKI,ITe aHa,'rlr3ll KoI{, cflopeA AofoBopor, ce o6epcra Ha I{HBecrI{Topor'
pyAHr4K Caca 
- 
M. Kanrenut\a, 6ea peanv3vpauu na6opttropl,IcKl4Te I4cnI'ITyBaIba
rroBp3aHr4 co olpeAeJryBaFbeTo Ha orrTr.{MaJIHaTa IIoTpoIlIyBaqKa Ha nooAenHIITe
peareHcll no $a^:ara Ha ocHoBHara Pb Snoraunja.
Vcuerunocra Ha npoilecor Ha ceJreKrrrnua $;roralluc,Ka KoHIIeHTpaqzja, xaro
uajsuauaeu rr, Bo IrHAycTpI4cKLI ycnoBl4, uajupucyreu o6.nuK Ha Qloraqucra
KoHrleHTpaquja Ha rr4rrrlqnrrre onoBHo - TIITHKoBI{ py4rl, rlpeA ce, ce cocrol'I Bo
ao614earbero Ha KBaJrr.rrerHI{ ceJIeKTHBHIz KoHIIeHTparI4. Ha oJIoBo vI Ha III4HK
noro4Hrr 3a rroHaraMorrrHa Merillypura rpepa6orKa, co BI4coKo acKoprrcryBalbe
Ha Meranlire Bo rrre KoHrIoHTparr4. 3a ra ce ilocrlrrHe olla HeoIIXoAHo e, nouefy
ocraHaToTo, Aa ce II3BpIlru MaKclrMalIHa cerapaqraja (paegeojynarre) uon'refy
Mr{HepaJIuTe Ha oJIoBoTo pr MI4Hepa,tLITe Ha qIIHKST BO Sasara Ha rpy6o
Snorraparre Ha oJIoBHI4Te lulrHepann. Bo cnporuBHo' aKo Toa He ce HanpaBu, rte
AojAe Ao 3roneMyBarbe Ha coApxrr{Hara Ha III{HKor Bo KoHIIeHTparor Ha oJroBoro?
rrrro r,rMa gnojno Hefarr4BHo Bnr4jaHue. flpno, 3roJleMeHara coApxI'IHa Ha III4HKOT
Bo KOHIIeHTpaToT Ha oJIoBoTo ja cMiulyBa HeroBaTa BpeAHOcT Lr BTOpO,
rrpr{cycTBoTo Ha rIrrHKoT BO KOHTIeHTpaTOT Ha OJIOBOTO IZtCTOBpeMeHO flpecTaByBa
r{ HefoB ry6uror, luxejfu qr{HKor oA TaKBr{or KoHIIeHTpar He Moxce eQrarcacHo 4a
ce IrcKopI4 cru.I4majku ro lero oBa Bo rIpeABIlA' jauro e AeKa npoqecor na rpy6o
Snoruparre Ha OJIoBHIITe MLIHepaJII,I flpecTaByBa HajaHavaeu cefMeHT Bo
qenoKynHI{OT 1lpoqec Ha ceJIeKTpIBHo Qlorzparre HaL oJIoBHo IIHHKoBUTS
MIrHepanI4. llopa4n cero oBa, Ha oBaa Sasa oA rlf'oqecor Ha ceJIeKTI'IBHo
$lorupa6e na Pb - Zn rnruseparrr4Te, rpe6a Aa ce o6pHe l'{aKcIrMarIHo BHrrMaHIre E
Ia ce Ir3BpIIIx oTITI4MI{3aIIuja Ha clrTe 3uaqajnu $arropl4, KoI'I vvraar nnujanue rps
vtCTATA,a 11oCe6HO Ha pgarsHTHI{oT peXLIM. Bps ocuona EIa co3Hauwiata Ao rou fte
ce AoJ.4e, Ha MHOry eAHOCTaBeH HalrrrH MoXe Ae ce u3BpIIrl4 onTl,IMrlparbe 14 Ha
ocraHaraTe $asH oA cloM()Harrror [poqec. Ona, ra [opaALI Toa Ilrro, Bo reKor Ha
eKc[,Toaraqr.rjara Ha eAHo rraofarprmre Aoafa Ao noManr{ r{Jrr4 noroJTeMV rIpoMeHI{
Ha KapaKTepr,rcrr4Kr{Te Ha BJIe3Hara cypoBl{Ha, IIITo oA cBoja crpaHa 6apa
Ar{HaMr4qKO rrpaTerbe rr o[tr)eAeJryBarse Ha orrTr.rMaJrHrrre ErpeAHocTI{ Ha saxropure
oA Kor4 3an.r4cu e$uracnocraHa rlpoqecor Ha $.nornparre.
Haj:Havajua $axropIE, KoLI snujaar Ha e$uxacuocra Ha cenapaqujara
(pasanojynarrero) Ha MHHe)parprre Ha o,'roBoro r,r Ha rIHHI(or, Bo $asara ua rpy6o
$norupame Ha oJroBHr4Te) Mr4Hepanr4, norpaj ocraHffrurre, ce: crelleHor Ha
orBopeHocr Ha MlrHepaJrHara cypoBr{Ha, pH npe4nocra v fycrllHara Ha IIyJIIIara,
[oTporrryBaqKaTa Ha KoJroKTop 3a oTToBHIITe MIIHopaJII{, IIOTpOIIIyBaqKaTa Ha
Aenpr.rMarop 3a rILIHKoBrrre MrrHepanv v ceKaKo BpeMero ua $lorupane'
3a onrl4Mrrparbe Ha peareHcHrror pelru.rM Bo Qasara Ha rpy6a Pb-Zn
$noraqraja e KoprrcreH noJrH $ar<ropcr<u nJraH Ha eKcIIepI{MeHru (rpa4I4eHTHa
ueroga). Oeaa MeroAa e ntrrl{MeHera nopaAl4 cneAHI4Te fipr4rlr4Hkt:
0 6apa lrsne4yBarre Ha rroMirJr 6poj ouuru Bo oAHoc Ha KJIacI4qHara MeroAa; rr
0 rur seMa Bo npeABr4A trHTepaKrlrrr4Te nolreiy nooAonHzre Saxropn KoH ce
rrpeAMer Ha oIITI4MI{saqraj a.
Bropara npzqnHa o noce6so suavajua aKo ce 3eMe Bo npeABI{A AeKa
cQanepuror, r{aKo Baxrv 3a Mr{HepaJr xoj He rloceAyBa flpplpoAHa $lora6nnHocr,
rropaAr{ noeefte npI4r{uHII (npracycrno Ha jonu Ha 6arapor Bo IIyJInaTa,
l,rsolropSnrr rr3MeHr4 Bo KprrcraJrHara perxerKa, pa3Hrr yKnorrqu og jonz na o6oenu
MeraJrr4 Bo KplrcraJrHara pe urerKa 14 Ap.), Ao6vBa KapaKTepI4crIrKI4 Ha MI'IHepzu co
eJreMeHTr{ Ha r{3pa3r4ra Slora6rlJrHocr. Bugejftu, [peAMer Ha orIrLIMI43aIIIrjara Bo
onoj crryuaj e noTpolryBaqKaTa Ha KoneKTop (ra Pb ltunepalure) 14
lorpotrlyBar{Kara Ha Aenpl{Maropl{ (za Zn Ml4Hepanure), jacno e AeKa rrre He
Moxar Aa ce orrrrrMrr3rrpaar Ha Krac[qeH HaqI,IH (co npoveHaHa rlorpollryBaqKara
Ha eAeH peareHc npl4 KoHcTaHTHa noTpolxyBarlKa Ha Apyrure). llopagn
[prdcycTBoTo Ha JIgcHo S:rora6uneu c$alepur, v ManKy 3roJIeMeHa
KoHueHTpauuja na KoneKlop Bo nynrrara v3lnar orrrrrNraJrHana, ke ilpeAI43BI4Ka
KoneKTHpaE,e Ha HeroBrrre rroBprrrrrHrr. Oa apyra crpaHa roa 3Haqu Aera rte 6ure
norpe6no [oroJreMa florpolryBaqKa Ha Aelp]rMarop, rrrro o4 cnoja crpaHa Mo)Ke
HerarrrBHo gar'tujae Bp3 KoJreKTrrparbero Ha rroBprxuHr{T'e Ha raJleHr{Tor. flopa4Lr
ceTo oBa, o[TuMrrparbeTo Ha oBI{e [apaMeTpr{ e H3BpIxeHo co rIoMoIrI Ha rroJIH
$axropcrz nnan (rpaArreHTHa MeroAa Ha Box u Uilson), a 3a IIenHa $ynxquja e
ycBoeHa e$zracHocra Ha cenapaquja (pa:anojynarre) 6ugejktt rperlrpaHlrre
$arcropu BsaeMHo utujaar Ha Hea.
IIOJIH @AIITOPCKI4 nJIAH HA EKCIIEPI4MEHTI4
flpoueHrurnu Qaxropu:
x1 
- 
IIoTpoIxyBaqKa sa KEX
x2 
- 
IlorpomyBaqKa uaZnSOa: NaCN
x3 
- 
rrorporxyBaqKa na Na2SO3
Hynru pexrrM:
x1- 70 grlt KEX
xz- 150:75 grlt ZnSOa : NaCN
x3 
- 
300 grlt Na2SO3
I,Inrepnarv Ha Bapwlaryuja + 15 oA
Ax, : + I0 grlt Axz : + 20:10 grlt Ax: : + 45 gr/t
cIIopeA Toa [MaMe:
Xl max : 80 gr (+) X2 max : 170:85 gr (+) X3 nrax : 345 gr (+)
Xl min : 60 gr (-) X2min : 130:65 gr (-) X3 nrin : 255 gr (-)
PegeH 6poj
HA OTIUT
Ilnau Ha eKcnepu-A4e Hmu :
Ce zsne4yBaar ABe rrapa-[enHt{ cepvlr Ha o[I{TI4.
Koncranttru ycnoBl,r npu Ir3BeAyBarbero Ha cepvrurre orIHTI4:
- Te)Kr{Ha ua rpo6irra 850 gr eo rcenraj a op,2,5l 
- 
rycruua27,5 Yo
- oTBopeHocT Ha vtuHepanHaTa cypoBl4Ha'. = 65 o/,o ; -74 pm
- BpeMe Ha MeJlerbe: 14,5 vruH. Id:T : 1 :0.45 Lrnr4 npkr Menelbe ce roAaBa
385 ml HzO
- pH=9
- BpeMe Ha KoHAI4uI{oHI4paIbe 3 vun.
- BpeMe ua $norHltame 10 uus.
- Aay$pyr 250 no 50 KanKI4 pp
- 6poj ua o6parau na Snoraul4cKara MaIIII'IHa 900 - 930 o/min
llp ol.teHm.r BI4 ycnoB a :
Ouur6p.luIa +++
- KEX 80 grlt vtilLr 0,068 grl0.85 kg unu 13,6 ml oA pacrBop co
xonqenrpaqnja oA 5 grll. ,{unauura Ha AoAaBarbe 10 ml nPel
KoHArrIIuoHI4poH,e u3,6 ml nocJle 4 tvtuuyru Srroruparre;
- ZnSOa: NaCN 170:85 grltuttu0,145:0,072 gtl0,85 kguttu 14,5:2,4 ml
oA pacrBop co iloHlleHrpaquja oa 10 grll za i4nSOa u 3o/o pacrBop oA
NaCN. Ce roAana Bo MeJIeIbe.
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- NazSO3 345grlt krrrv 0,29grl0,85kg vilpr I4.,5 ml oA pacrBop co
KoHrleHTpaquja c'4 20 grll; Ce AoAaea rpeA KoHALIquoHI4parbe.
Onur 6p.2 u2a - r t
- KEX 60 grlt r4lrvt 0,051 grl0.85 kg uln I0,2 ml oA pacrBop co
ronqeHrpaqzja oA 5 grll. 
.{uu'auzra Ha AoAaBabe 8 ml trPe,q
KoHArrrluoHupaFbe u2,2 ml rIocJIe 4 v'uuylu $noruparr'e;
- ZnSOa : NaCN 170:85 grltulvr 0,145 0,072 grl0,85 kg u,ru 14,5:2,4 ml
oA pacrBop co rroHllenrpaquja oA 10 grll za 2inSOa u 3o/o pacrBop oA
NaCN. Ce loAasa Bo MeJIeH,e.
- Na2SO 3 345grlt vilvt 0,29grl0,85kg Lrrrvt I4',5 ml oA pacrBop co
KoHueHrpaquja o4 20 grll Ce AoAaea npeA KoHAr{III4oHuparbe.
Onur 6p.3 u3a r - r
- KEX 80 grlt urvt 0,068 grl0.85 kg urn 13,6 ml oA pacrBop co
xonqeHrpaquja oA 5 grll. [uuewtuxa Ha ,IoAaBarbe 10 ml rPel
KoHAIrrIuoHI,IpaEe u 3,6 ml fiocJle 4 rvmnyru Qnoruparre;
- ZnSOa: NaCN t30:65 grltunu 0,11:0,055 grl0,85 kg unu 11:1,8 ml o.q
pacrBop co KoHlleHrpaquja oA 10 gtll za ZnSOa u 3Yo pacrBop oA
NaCN. Ce AoAana Bo Menerbe.
- Na2SO3 345grlt prrv 0,29gr10,85kg vrn l4',5 ml oA pacrBop co
KoHlleHrpaquja o4 20 grll; Ce AoAana rpeA KoHArrul4oHl{parbe.
Onur6p.4u4a --+
- KEX 60 grlt vlrkr 0,051 grl0.135 kg unu 10,2 ml oA pacrBop co
nouqeurpaquja oA 5 grll. [unarvruxa Ha AoAaBarbe 8 ml ilPe.q
KoHAI{IIuoHI4paE,e u 2,2 ml [ocJTe 4' wruuy tu Qlorlrpame ;
l1
- ZnSOa:NaCN t30:65 grltvnru 0,i1:0,055 grl0,85 kgu.rru 11:1,8 ml ot
pacrBop co KoHrleHrpaqraja oA 10 grll za ZnSO+ u 30/o pacrBop oI
NaCN. Ce lo.uana Bo MeJrerLe.
- Na2SO3 345grlt vrv 0,29grl0,85kg vrvr l4-,5 ml oA pacrBop co
KoHrleHTpaquja o4 20 grll; Ce AoAasa npeA KoHAI4III4oHI4paIbe.
Ornr6p.5u5a -rr-
- KEX 80 grlt r4Irrr 0,068 grl0.85 kg urra 13,6 ml oA pacrBop co
ronqenrpaquja oA 5 grll. ,{uHauIEra Ha roAaBarbe 10 ml rPe.u
KoHArrrluoHrrpane a 3,6 ml rocne 4 vuuyru Snorupame;
- ZnSOa: NaCN 170:85 grlt utu 0,145:0,072 grl0,85 kg uttu 14,5:2,4 ml
oA pacrBop co x:oHlleHrpaqnja oa 10 gtll sa 21nSOa u 3o/o pacrBop oA
NaCN. Ce lolatra Bo Me,relbe.
- Na2SO3 255grlt vrv 0,22gr10,85k9 vrrur 11 ml oA pacrBop co
KoHrleHrpalluja ol 20 grll; Ce AoAasa npeA KoHAI4III4oHI'rpaEe.
Onnr6p.6u6a -+-
- KEX 60 grlt vrrvr 0,051 grl0.85 kg uttu 10,2 ml oA pacrBop co
roHqenrpaquja oA 5 grll. ,fiuuaunxa Ha AoAaBarbe 8 ml npeA
KoHrr4IIrroHI4paE,e u2,2 ml rocJle 4 vuuytu $noruparre;
- ZnSOa:NaCN 170:85 grltunu0,145:0,072 grl0,85 kg u,rn 14,5:2,4 ml
oA pacrBop co x:oHlleHrpaquja oa 10 grll za 2inSOa u 3oh pacrBop oA
NaCN. Ce AoAana Bo MeJIerLe.
- Na2SO3 255grll urvt 0,22gr10,85k9 vrtr li ml oA pacrBop co
KoHrleHTpaquja oa 20 grll Ce AoAaea rpeA KoHArrulIoHI4parLe.
t2
Onur 6p.7 u7a + - *
- KEX 80 grlt Lrilpr 0,068 grl0.85 kg unu 13,6 ml oA pacrBop co
xouqeurpaquja oA 5 grll. ,{nuamura Ha ,qoAaBarbe 10 ml nPeA
KoHAlrur{onrrpan,e u 3,6 ml [oc,'Ie 4 *ru:aylu S::roruparre;
- ZnSOa : NaCN 130:65 grlt utu 0,1 1 :0,055 grl0,85 kg n;ru 1 I : 1,8 ml ol
pacrBop co KoHlleHrpaquja oA 10 grll za ZnSOq u 3Yo pacrBop oA
NaCN. Ce AoAarra Bo MenerLe.
- Na2SO3 255grlt vrv 0,22gr10,85kg vltkr 11 ml oA pacrBop co
KoHueHTpaqIEja og 20 grll; Ce AoAana rpeA KoHAlrqrroHl4parbe.
Onur6p.8u8a
- KEX 60 grlt urv 0,051 grl0.85 kg uru 10,2 ml oA pacrBop co
xouqenrparluja oA 5 grll. ,{IaHaltuxa Ha AoAaBaIbe 8 ml rPel
KoHAktrIZoHrrpaE,e u2,2 ml nocJ'Ie 4 rv'unytu Sloruparre;
- ZnSOa: NaCN 130:65 grlt uttu 0,1 I :0,055 grl0,85 kg u.rru 1 1 : 1,8 ml oA
pacrBop co KonlleHrpauuja oA 10 grll za ZnSOa u 3o/o pacrBop oA
NaCN. Ce no.4an,a Bo MeJlerbe.
- Na2SO3 255grlt vrltv 0,229r10,85k9 vl7r4 11 ml oA pacrBop co
KoHrreHrpaquja o4 20 grll; Ce AoAasa rpeA KoHlluqrroHnparbe.
flpsa cepplja Ha orurrz
E - npecranyna e$uracHocr Ha cenapauujaua Pb so oAHoc YaZn;
E:r(%)Pb -Pt(%) Zn;
Onnrl +++
floouseon T lqrl 1- lo/o Pb t%t Zn lo/o1 I Pb ["/ol I Zn lo/o1 Et%1
Bnes
1(Pb
I
865,00
137,00
728,00
100,00
15,84
84.1 6
604
27,14
non
4,60
AAN
4,22
100,00
85,02
1 4.98
100,00
22,74
77.26
62,28
t3
100,00
12,11
e7 eo
Onur 3
Onm 4
Onnr 5
Onur 6
Onm 7 +-
l-lpoilseoa T lorl T lo/o1 Pb t%t Zn lo/o1 I Pb r/o I Zn lo/o1 E lo/o1
Bneg
1(Pb
J
864,00
129,00
735,00
100,00
14,93
85.07
q?o
28,35
I,JO
4,48
6,14
4.19
100,r10
21,'47
100,00
20,46
79.54
58,08
flooilgeoa T tqrl T lYol Pb I%I Znl%l I Pb [9ol I Zn [o/o1 Elo 1
Bnes
t(Pb
J
868,00
11 1,00
757,00
100,00
12,79
ot.zl
5,04
JJ,J I
0.90
4,89
6,49
4,OO
1 00,30
84,44
1 5.56
'100,00
16,96
83,04
67,48
f'lponseo4 T lorl I lo/o1 Pb I%I Zn lo/o1 I Pb [Yol I Zn lo/ol E lo/o1
Bnes
t(Pb
IJ
872,00
133,00
739,00
100,00
15,25
84.75
5,07
28,35
0,88
4,43
5,79
4,19
1 00, c0
85,129
14,71
'100,00
19,92
80,08
65,37
['lpoilseoA I lqrl T l%t Pb t%l Znlokl I Pb ['/ol I Zn lo/o1 E t%l
Bnes
1(Pb
J
865,00
120,00
745.00
100,00
13,87
86,1 3
5,61
33,68
1,09
4,55
6,14
4,29
1 00,00
83,27
16,73
100,00
18,73
81,27
64,53
llooilseo.[ T lqrl T lo/ol Pb I%I Zn lo/o1 I Pb l'Yo\ I Zn lo/o1 Et%1
Bnes
t(Pb
J
869,00
127,00
742,00
100,00
14,61
85,39
4,59
zv, to
0,38
3,23
6,14
z,tJ
1 00,00
92,92
7.08
100,00
27,80
72,20
65,1 3
855,00
122,00
733,00
l4
Bropa cepuja na onaru
Onnrla +++
Onm 2a
Onlrr 5a ++-
Onnr 6a
Onw 7a
flpohseoA T lorl 1 tohl Pb t%] Zn lo/o1 I Pb [!/ol I Zn lo/o1 E lo/o1
Bnes
K/Pb
J
863,00
1 28,00
/ JC. UU
100,00
14,83
85.17
61?
30,12
0,78
4,71
7,20
4.28
100,t10
87,t15
12.9s
100,00
22,66
77,34
64,40
flpouseoA T lorl r t%1 Pb t'%l Zn lo/o1 I Pb [9zol I Zn lo/ol E t%]
Bneg
KIPb
J
863,00
137,00
726,00
100,00
15,87
84.1 3
29,30
0.50
4,67
6,42
4.34
100,00
91 ,71
8.i29
100,00
21,82
78.18
ov,oo
Onnr3a +-+
ilpohsaoA T lqrl I [o/ol Pb I%I Zn lo/ol I Pb t96l I Znl%1 E tohl
Bnes
1(Pb
J
854,00
124,00
730,00
100,00
14,52
85,48
5,80
29,61
'l 7q
4,94
7,02
4.59
'100,110
74,19
25,i31
100,00
20,62
79,38
53,57
Onm4a 
--+
flpoilseo.a T lqri T lo/o1 Pb I%I Zn lo/o1 I Pb l9lol I Zn lo/o1 E lo/o1
Bnes
KPb
J
863,00
120,00
743,00
100,00
13,90
86.1 0
JZ,OU
U.YO
4,32
4,75
4.25
100,00
84,1t8
15/+2
100,00
15,29
84.71
69,29
flpoHseoA T lorl T lo/o1 Pb t%t Zn lo/o1 I Pb t!/ol I Zn lo/o1 Et%l
Bnee
K/Pb
J
862,00
'130,00
732.00
'100,00
15,08
84,92
29,51
1,08
4,34
4,09
4.39
100,t10
82,1J1
17,09
100,00
14,20
85,80
68,72
l-lpouseoA T fqrl 1'lo/"1 Pb t%1 Zn l%1 I Pb [t/ol I Zn lo/o1 E lo/"1
Bnes
K/Pb
J
865,00
1 10,00
755,00
100,00
12,72
87,28
34,15
0.96
4,68
6,48
4,42
100,r10
83,t33
16,17
100,00
'17,60
82.40
oo,zJ
llpouseoA T lorl t't%t Pb I%I Zn lo/o1 I Pb lilol I Zn lo/o1 E t%]
Bneg
KPb
J
850,00
120,00
730,00
100,00
14,12
85,88
5,19
31,36
0,89
4,26
6,08
100,,30
85,:28
14,72
100,00
20,15
79.85
65,12
l5
Onrr 8a
flpoilseoA T lorl 'I l"/o1 Pb lo/o1 Zn lo/o1 I Pb [!/ol I Zn lo/o1 Et%1
Bnes
t(Pb
J
855,00
111,00
744.00
100,00
12,98
87,02
5,47
34,46
1.14
4,35
5,21
4.22
100,00
B'l,ils
18,15
100,00
15,55
84.45
66,30
flouaravy BprrrrrMe MoAenr4parle Ha 3aBr4cHocra E == (xt, xz, x3,), no BVI\Ha
nHHeapeH MoAeJr, 3a Ea fo onpeAenr4Me L{HTeH3r.rTe'roT Ha BnHjaHpreTo Ha
npoMeHnr4Br4re saKropr4 BI)3 rlenHara QyHxrllrja, v Ea fo onpeAeJrrrMe fpaAr{eHror
no Koj Tpe6a Aa ce ABr.r)ru{Nre sa 1a,qoj,Ueue Ao Hr4BHr{Te orrr{MaJrHr4 BpeAHocrI4.
lhauor Ha eKcneplrMeHTlr co rocrr.rrHarrrre pe3ynrarrr e [prrKaxaH Bo
HapeAHara Ta6eila.
Ta6ena I
Ep. Ha
OIII4TOT
Epr.,E,,EzE1X2X1
AE:
(Err -Eor"r )2
I
2
4
5
6
8
+
+
+
+
-F
+
+
+
+
+
+
+
t-T
t-T
+
I
t-
l-
62,28
70,35
58,08
67,48
65,37
64,53
A6 1?
64,56
64,40
69,88
53,57
69,29
oo,l z
66,23
65,12
63,3,4
70,1',2_
55,8:3
68,313
65,3i3
65,1:3
65,4:3
oz,o I
70,33
57,89
69,49
67,78
65,'16
63,06
0,54
U,UC
4,26
1,23
0,54
0,05
4,26
OO,JU 64.32 |,zJ
lllasor HA eKCIIelluMeHTI{ e IIoBTOpeH ABa rraTv\ BpeAHocTI4Te Ha
e$uracnocra Ha cgnaparlr4j araHa MrrHepiLlure Ha Pb so oAHoc Ha Ml{Hepiuvre Ha
Zn, rtp*rxalxaHl{ ce Bo KoIIoHLITe E1 vt 82. MoAe,ror ro HaofaMe 3a cpeAHI4Te
BpeAHOCTI4 Esr.
Koe$uqueHTI4Te Hit JTI{HeapHI4oT MoAen 3a cpeAHI,ITe BpeAHocTI{ Err.,
cnopeA Qoprvry,'Ia I{3HecyBaaT :
bo : Y, 163.3 4+7 0. 1 2+5 5. 83+ 68.39+61 .05+65. 3 8+6'5 .13+ 65 .431 : 65'08
b t : Yr 163 .3 4 -7 0.1 2'f 5 5. 83 - 68'39 +67 .05 -65. 3 8+6 5,13 -65 .431 : - 2'25
l6
bz: V* 163.34+l 0. 1 2:-5 5.83- 68.39 +67 .05+65. 3 8-6 5 .13 -65.431 : I .39
bt : Y" 163 .3 4+7 0. I 2)+5 5. 83 + 68.39 -67 .05 -6 5. 3 8-65 .l 3 -65 .431 : - 0.66
bn: /* 163.34-70.111-55.83+ 68.39+67 .05-65.38-65 .13+65.431: 0.97
b n : /" 163.3 4-7 0.1 :l+5 5.83- 68.39 -61 .05+65.3 8-6 5 )3+65 .431 : - 2.59
bzz: % 163.34+70.12-55.83- 68.39-61 .05-65.3 8+6 5.13+65.431: 0.92
brr : % 163 .3 4-70. I 2-5 5. 83 +68.39 -67.05+65'3 8+ 6'5 .13 -65.431 : 0.48
Cnopeg Toa, MaTeM,aTntIKHOT MoAen Ha IIpoUecoT Ha rpy6O Slornpame ua
orroBoro, rr3pa3eH [peKy e$uracHocra Ha pa3ABojyBarlbe Ha MI{HepanLITe Ha
oJroBoro LI UI,IHKor, a Bo 3aBucHocr oA Sarropnre x1 (nonporuyBarlKa na KEX), x2
(norpourynarrKa Ha ZnSC'a Ia NaCN) u x3 (uo:rpouyllaqKa ua Na2SO3 ), Bo
ycnoBHH e!:vr]HLrrtv ro r{Ma ()Jre.4H}ror r43ulel (noluHov oI npB peA):
E : 65.08 
- 
2.25x1+ l.39xz- 0.66x3 * 0.97x62- 259xy4+ 0.92x24* 0.48x1x2x3
Auanusa Ha A4odero,t't
Bo nonaraMorrrHr4cr reKcr Bprxr4Me ananv3a na Ao6ueHLIor JTrrHeapeH
MoAeJr 3a 1Laja yrnpauue sHavajHocra Ha nooAenuure roe$uqr{eHTl4 H ceKaKo
HeroBara aAeKBarHocr, o.IlHocHo Ranr4 peanHo ja raspasy'ea 3aBl4cHocra E : f(xt,
Xz, X3r).
r fperuxa Ha perpo[yKrnBHocr na ceroj oilIrr :
62.28- 6334)'z 64.40 - 6334)'z
-)")<
17
si, f(t o.t s - t o.t zl1@lL:ryI
s:,
= 0.11
= 1.64
= 5.61
-1 A<
= 0.00alz-- |
l' .r z rrl
lrcq.se 
- 
65.43f' + (66.30 
- 
6s.431' l
_ L\"'.-" "-"'' \""'"" "-"-/ I _ 1 <l
2-l
I llponepra Ha eAHaKBocra Ha AI4cnep3LIjaTa no KlsIIrepIIyMor Ha Kohren
^ s; 10.1 7G- =__]jI::- =0.45
' d , 22.74Is;
i=l
OA ra6ena, 3a BKyII9H 6poj Ha Al{crepguu k:8 I4 cTeneH Ha cno$oAa f=p-
l:2-I:1, Kpl{reprryMor HiI Kohren I43HecyBa Gr : 0'680 (p - 6poj Ha noBropeHl,I
orrr.rrr4). Bu4ejftu I G. ( (i1, Tod 3HatIIl AeKa rpeuKaTa Ha penpoAyKTlrBHocr oA
I0.I7 e crryuajua oAHocHo HeMa 3Harrerbe.
Eu4ejfu MoAeJIor e Ao6I4eH Bp3 ocHoBa Ha cpeAHI{Te BpeAHocrI4 3a E,
TOra[I rpeIIIKaTa Ha pelpcAyKTI{BHOCT 3a CpeAHI{Te BpeAHocTIa E' a3HecyBa:
I(E - E,)'
q2
" t,7
-16
-2
Srpsr
45.47
2-l
6s.37 
- 
67 .osl' +(AAtZ 
- 
67 .os)'
6s. l3 
- 
6s.l:)' + (os. t2 
- 
65.n)'z
4.N 32 -t 
A1
18
-2Sir*. =1.42;o4Houro S,e,, = JlA2 =1.19
I llponepxa na suauajuocra Ha xoeSvqneHTrrre H?; MoAe,IIor
fperur<ara Ha pelpo{yKTr4BHocr Ha KoeSr4uIaeHTI,ITe Ha MoAenor I43HecyBa:
s,, = !++ =0.42,JNV8
fpaHuuuara snavaj rta BpeAHocr Ha roe$uql4eHTlrre I43HecyBa:
lb,l, :,'Su, = 2.306'0.42:0.97
KAIE E:
t - rpureprayM Ha Strrdent
oa 6poj Ha creIIeHI{ Ha crlo(ioAa f. : N(p-1) : 8(2-1) LI HI4r}o Ha rloBepeuue p:950/o;
t:2.306.
Eu4ej(z, 3a BaKBO HIIBo lla rloBepeuue, xoe$mII4eHTlIT(: b6, b1, bz, bn I{ b13 IIo
arconyrHa BpeAHocr ce rroroJreMr4 oA lb.,l, ucrure ce cMetiaar sa suauajHr{, AoAeKa
Koe$I4qlleutot b3, bz:, brz3 He ro 3aAoBoJIyBa oBoj l/cnoB I{ ce cMeTaaT 3a
6esnauajHu, nopaAr4 rrrro Fre ce 3eMaar Bo npeABI,I4. llopagu roa AeQI4HrrrIrBHlIor
H3rJreA Ha MareMarr{rrKrror MoAeJr, Ha npoqecor Ha rpy6o $norupame Ha oJloBoro,
r.r3pa3eH rrpeKy e$uxacuo,lra Ha pas4eojyean,e Ha Mr{I{epanl4Te Ha oJroBoro 14
rlr.rHKor, BO yCnoBHn eAI'{HttrJId? LI3rJIeAa BaKa:
E : 65.08 
-2.25x1+1.39x2+0.97x1x2-2.59x1x3
Irlcro raKa, co coolBe'rlHa aHaJrvBa e KoHcrarHp€tHo AeKa rlocMarpaHl'Ior
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npoqec e KopeKTHo o[r4[raH co noMorrr Ha rroJrHHoM oA npB Pe.u u pa3Jrr{KaTa KoJa
ce nojanyna nonaefy eKcnel)r4MeHTaJrHr4Te rr npecMeraHr4Te pe3ynrarn e c;ryuajna.
Auanusa ua do6ueuul,ne pesyJtmamu
Bps ocHoBa Ha Ao6zesure eKcnepuMeHTaJrHr4 pe3ynrarl{ u Ao6ueuuor
MATEMATI4qKI4 MOAEJI MO}KEME AA fO 3AKJIYIIIIMC CJIEAHOTO:
E$errznHocra Ha rrp,lqecor Ha rpy6o $rorraparre Ha oJroBoro oA pyAHI4Kor
"Caca" - M. Kalrenuqa, I{3puBeH npeKy eStlracuocra Ha cenapaquja
(pasanojynarre) Ha clJroBur{re 14 rIrrHKoBr4Te Ml4Heparv, Bo 3aBl{cHocr oA
$anropure x1 (norpolxyBaqKa Ha KorleKrop KEX), x2 (norpolxyBaqKa Ha
AenpuMarop ZnSOa : NaCN) u x3 (uorpolxyBarrKa rla Aerlpl4Marop Na2SO3),
BO yCIOBHId en.1?'.IJutr\l{, MO)Ke yCneIXHO MareMaTI{tIKI4 Aa Ce MOAenI{pa co
TIOMOIII HA NONI'IHOM CIA NPB PEA:
E : 65.()8 
-2.25xf | .39x2+0.97x62-2.59x63
04 uerzpuTe aHaII:a3IIpaHu $axropu, x1 (norpouryBarlKa Ha KOJIeKTop KEX),
x2 (norporuyBaqKa HiI Aenpl{Marop ZnSOa : NaCN), x3 (norpoilIyBaqKa Ha
AerrprrMarop Na2SO3), npnure [Ba vIMaaT elujaHtle na e$HxacHocra Ha
cenapaqr.rj aTa Ha Pb u Zn wmuepaIl4Te no Sasara ua rpy6ara oJIoBHa
$rorauuja. Tperuor $arcrop (norporuynarrKa Ha Aenpl4Marop Na2SO:), Bo
BaKoB 4I'rjaua^:oH Ha lrpoMeHa oA + 15 yo, HeMa nn;fiauue np: e$uxacHocra
Ha rrpoqecoT Ha rpy6o Sloruparre Ha onoBHLITe MllHepatru. Toa 3HaqI4 AeKa
Hr4BoTo Ha rloTpouyBaqKara Ha oBoj peareHc, Koja e 3eMeHa KaKo HyJITa
BpeAHocr (300 grlt), t:e naoia Bo 3oHara Ha onrl,IMa.rHoro. 04 lpyra crpaHa'
np[cycTBoTo Ha rlerl]HoT trtleH Bo nl{HeapHl4or Mo,qen oAHocHo suauajuara
BpeAHOcT na xoe$*r.-II{eHToT npeA rUIeHoT X1X3, noKaxyBa AeKa IIocToI4
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oApeAeHa r{HTepaKIIZcKa BpcKa noMefy noTpolxyBarlKaTa Ha AoIIpI4MaTOpOT
Na2SO3 u KoneKropor KEX. llopa4ra cero oBa, Ao6IasNde neroqJleH
nnHeapgH MoAeJr no xoj ce 3acranelur ABa, oA Tpt4 Te nojAonnu, He3aBI4cHI,I
$axropu. llp" Toa, nrurjaunero Ha Saxropor Koj ja o3HaqyBa
noTpollryBaqKaTa Ha KoJreKTopor KEX, e 3Har{I,ITeJIHo nofoJreMo, 3a oKoJry
600h, Bo oAHoc Ha Saxropor Koj ja o3HaqyBaar rlorporuyBarlKara Ha
AerrpplMaropor ZqSOq : NaCN. Ha roa ylKa)I(yBa BpeAHocra Ha
roeQuqueHTIITe IIpeA crIoMeHaTI4Te Qaxropu Bo MaTeMaTutIKuoT MoAen.
I4lreno, alcoJryTHar€t BpeAHocr Ha xoe$llqueHtor b1, roj ce oAHecyBa Ha
noTporxyBarrKara Ha KoJIeKTOpOT, I{3HeCyBa 2.25, AOAeKa ancoJryTHara
BpelHocr Ha KoeSI4UI4eHToT b2, roj ce oAHecyBa Ha noTpolxyBaqKaTa Ha
ZnSO+ : NaCN LI3HecyBa 1.39. Boonmto, aKo BHHMareJrHo ce
rrpoaHanll3npaaT 4o{5uenure pe3ynTaTr{ oA II3BpIIIeHIITe,Ta6opaTopucKl4
orrrrrrr, BeIHaru nafa eo orrrr AeKa ce Ao6IreHI4 Aocril BrrcoKH vcKopr{cryBaeba
Ha oJloBoro (4oc'rurnynaar n rpeKy 90%), oA Apyra crpaHa
rrcKopr4cryBamaTa (pacnpe4e r6ara) Ha IIIIHKoI Bo rpy6l{or onoBeH
KoHrIeHTpaT ce ABIDKaT oKoJry 20oh, turo npeTcraByBa npvil:aqHo Ao6po
pa3ABojyBar5e 3a onoj 4en oA 1lpoqecor. Oea jaono yKamyBa Ha QaKror
AeKa, KOfa ce Bo npautarbe CIITe aHAnLrcvpaHI4 $aK'rOpII, Mo)Ke oIO6OAHO Aa
ce KaXe AeKa Hr4BHr{'re nojAOBHI{ BpeAHOoTI,I Ce Tal(a I436paH]1' Ia IrcTr{Te ce
Haofaar Bo 3oHara Ha orrrr{MaJrHoro r{JrI,I MHory 6.irucxy Ao I4crara. Ha roa
jacno yKaXyBaaT I,I npunuqHo HIlcKuTe Bpe.n:HOcTI{ HA IIOOAeIHI{Te
KoeSr4rIVeHrI,I oA nuHeapHrror MoAen (no aocolylHa BpeAHocT). Cero osa
3HaqI{ AeKa e ToIIIKO Aa Ce OqeKyBa HeKOe IOCrceTHo noAo6pyBaFbe Ha
TapreTr{paHl4Te Bpe,XHocTI4 (no HaIIII4oT cJryqaj TOa e cTeIIeHOT Ha
pa3ABO9HOCT [OMefy OJIOBOTO 14 UI{HKOr).
Bo cure onrlTr4 KaAe rrlTo r{MaMe MaKcr4MaJIHa norlpouyBaqKa Ha KoJIeKTop,
pacnpeAen6a"ta:na urruKor Bo rpy6nor KoHIIeHTpar e 3HaqilTenHo IroBI'IcoKa,
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BO O.4HOC Ha Oflr,rrr{'re KaAe norporxyBar{Kara Ha KoneKTop e Mr4HI4MaJIHa a
ocraHarr4Te ycnoBrz r4AeHTr4r{HH. ona jacuo yKDKyBa Ha $axror reKa
cQanepzror oA p)uHoro Haoiannlrre "caca"., ce KapaKTepr.{3rrpa co
oApeAeHa rpr4poAHa snora6anHocr. llopa4z uITo, rpe6a ra ce o6paru
LICKJTq[TenHO BHr.rrnaHr{e Ha KoHrleHrpaquja Ha KoJreKTop Bo fryJTrrara,
AOKOIKy VTCTATA ja tra4nanHe orrrrMaJrHo uorpe6ua.Ta BpeAHocr, BeAHalr rte
AojAe Ao [oIrHTeH3IIBHo KoneKTvpaH,e Ha noBprtrrHrrre Ha cszurepururare
3pHa, 6es pasruxa H€rlpucycrBoro Ha AerrprrMaroprr{.
Bo corracHocr co Ao6aenr4or Jrr4HeapeH MoAeJ.r, rte ce o6rz4eue Aa ja
no4o6punae pa3ABooHocra (cenapaqujara) Ha oJroBHrdre 14 ur4HKoBr4Te
Mr.rHepaJrr4, no sasara Ha rpy6o Snornpame Ha oroBoro, co froHaraMorrrHo
cMaJryBarLe Ha ftoTpo[IyBarlKaTa Ha KoJTe[iTop, a I{cToBpeMeHo
IIOHaraMOrrrHO 3roneMyBarse Ha norporlyBarrKara Ha AerrprrMaropure. llpu
TOa, [OTporryBaqKara Ha KoreKTopor fte ja cualryBaMe, oA o[r{T Bo onrrr, co
IIOfOJI9MO TeMno BO OAHOC Ha 3foJ'IeMyBalbeTO Ha [OTpOIxyBaqKaTa Ha
AeflprrMaropr{Te, aAel(BarHo Ha oAHocor nouefy anco,E/THr4Te BpeAHocrvr Ha
cooABerHr4re xoeQnn ueHTH.
Onpedenyeatue Ha oltlltu,urertHama nompoutynauKat Ha KoJteKmop (KEX) u
denpuuamop (ZnSOa. NaCI{)
Bps ocHona Ha aHiull43rrpaHrror MareMarrrqKrr MoAen, H3BeAeHa e yrrrre
egua cepuja oA Tpr4 orrrrrrr. llpz c,regHr4re KoHcraHTHr{ yc)noB}r:
0
0
0
0
(DHnofta Ha orBapame Ha Mr4HepanHara cypoBr4sa650/o 
-0,074 mm;
fycrzua Ha rrynnara'27,5 %IJ. 
- 
relrorHa ua npo6ala 850 g.
pH = 9 (perynarop Ha cpeAuHara co xz4parHa eap);
Bperrae Ha KoHArrrlrroHlrpane : 3 min.;
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0 Bpeue Ha Snorzparbe : l0 min.
Bo corJracHocr cc BperHocrr4Te Ha xoesuqze,HTrrre npeA noo4enHr,rre
Sarcropu u cooABerHuor IIpeA3HaK, Bap,parrero Ha BpeTlHocra Ha npoMeHnr.rB'Te
Qaxropu, oI onI'IT Bo orII4T. ce Bprxeue co cneAHoro reMrrrl: KEX 
- 
20 Yo so MtrHVc.
ZnSOa: NaCN 
- 
13% Bo nrryc n Na2SO3 
- 
6 % Bo Mr4Hyc. O4uocHo:
Onzr 6p. 1
- KEX 56 grlt uru 0,048 grl0.85 kg HIrLr 9,5 ml or pacrBop co
rouqeHrpaquja oA 5 grll. [uuawurca Ha AoAaBarse 7 ml npeA
KoH.qr4rlr4oHrzparbe u2,5 ml fiocne 4 rrruuyru $norrapame;
- ZnSOa: NaCN I 70:85 grlt ntm 0,745:0,072 grl0,B5 kgulu 14,5:2,4 ml ol
pacrBop co KoHueHrpaquja oa 10 grll za znsoq n 3Yo pacrBop oa NacN.
Ce AoAaea Bo Me.rerbe.
- Na2SO3 282grlt krrrvr 0,24gr10,85kg vilu 12 ml oA pacrBop co
KoHrleHrparlnja o4 20 grll; Ce AoAaea rpeA KoHAr4rlrroHvparbe.
Onur 6p.2
- KEX 45 gr/t wrrkr 0,038 grl0.85 kg unu 7,J ml oA pacrBop co
r<ouqeurpaquja oA 5 grll. [zuannma Ha AoAaBarbe 5 ml npel
KoHAt4rIr4oHVpatLe u 1,7 ml nocJre 4 truuyru Qiror:upame;
- ZnSOa : NaCN 192:96 grlt utu 0,164:0,082 9110.,85 kg urm 16,4:2,7 ml ol
pacrBop co KoHrl(lHrpaqraja oA 10 grll za ZnSOa u 3o/o pacrBop oA NaCN.
Ce,{oAasa Bo MeJrerbe.
- Na2SO3 265grlt Hrrv 0,23grl0,85kg vru 11 ml oA pacrBop co
KoHrleHrpaqaja o;1 20 grll; Ce AoAasa rpeA KoHAprrlrroHr.rparbe.
Onur 6p. 3
- KEX 36 grlt vrLt 0,031 grl0.85 kg vru 6 ml oA pacrBop co
roHqeurpaquja ()A 5 grll. luHarr,ruxa Ha AoAaBarr,e 4,5 ml npel
KoHALIIII4oHHpaIb€i a 1,5 ml ilocre 4 wuuyru Snolapame;
z3
ZnSOa: NaCN 217:109 grltunu0,184:0,093 grl0,g5 kg unu 1g,4:3,1
or pacrBop co KoHueHrpaquja oa 10 grll za znsoa u 3%o pacrBop
NaCN. Ce Aonarra Bo MeJrerbe.
- Na2SO3 249grl1 uilw 0,2lgrl0,B5kg unv 10,3 ml oA pacrBop co
KoHrleHrparlraja ()4 20 grll; ce 404aaa rpeA KoH!,r4rlHoHr4parbe.
Ha onoj HarII4H 6u rpe6atro Aa ce ABrD(eBMe rro [perxoAHo yrBpAeHr.ror
fpalr4eHT KoH orrrrrM arrna-r. a o 6nacr.
Tpera cepuja na onura
E - npecranyna eSarcacHocr Ha cerapaquja ua pb no oAHoc na Zn;
E: r(%) Pb - R(%) Zn;
Onur 1
flpoilseoA T lorl 1- t%1 Pb t%t Zn f%l I Pb [''lol I Zn l%1 E t%1
Bneg
1(Pb
I
855,00
122,00
7?a nn
100,00
14,27
85,73
5,17
31 ,16
0,85
4,67
7,60
4,18
100,00
85,92
1 4,08
100,00
23,23
IO.t I
62,69
ml
oA
t'
100,00
11 RA
88.'14
Onur 3
ilpoilseoa T I'qd f l"/rl Pb t%l Zn lo/ol I Pb t!/ot I Zn lo/o1 E lo/ol
Bneg
KIPb
J
860,00
86,00
774.00
100,00
10,00
90.00
4,97
1.37
4,54
4,45
1 00, tlo
75,?_0
24,i30
100,00
11,78
88,22
63,42
Anaru:npajku ru po3ynrarr4Te oA Tperara cepuja Ha orrr4rr{, BeAHarrr rrafa
Bo oqlr ocerHoro HaMarryB arbe Ha r4cKoprlcryBarLero ogFrocHo, noAo6po peqeHo,
paclpeAendaraua rIr4HKor no rpy6vor oJroBeH KoHrIeHTpar, oA onnr no onnr (no
rlpBplor orl4r r4MaMe 23,239/o, Bo BToprror 15,760/o a Bo rperrror 1 I ,7\oh). Bo Hcro
BpeMe oA onrrr Bo orrr.rr 6raro pacre crerreHor Ha pa3ABoeHocr (E%).OHa uITo e
Onur 2
aAz+
I4CTO TaKa BOOIIJ'IIrBO, e Qzu<ror AeKa BpeAHOCTlrre ]HaEo/o ce noMaJII,r BO OAHOC Ha
ne(e go6rEenr,r Bpe.qnocrur 3a onoj uapaMerap, Bo rrpBara 14 BTopara cepuja ua
O[I'ITI4 u uoxpaj 3HaqI4TeJIHzor naA Ha pacnpe gen6ara Ha rlr{HKoBkrre M1aHepanu
no rpy6rare onoBHrr KoHIIe)HTparu. Toa e pe3ynrar Ha ocerHoro HaManyBarLe r{ Ha
I'IcKopl'IcryBarbero Ha oJloBoro no rpy6uor oJIoBeH KoHUeHTpar (no npBr4or onr4r
3aAoBonI4Te,rHn 85,92oh, tro BTopLIor 79,000 , AoAeKa Bo rperllor orII4T 75,20%).
ona jacHo yKDKyBa Ha HeAocraroK Ha KoneKTop Bo rrynrrara. oAuocso
KoHlleHTparyujara na onoj peafeHc He e AoBonHa 1ara3Bplxv KoneKTr4parbe Ha cr4Te
TIOBpIIIHHI{ Ha onoBHLITe r,tl4Heparur. Oea jacHo yKa}(yBa Ha rrperxoAHo AaAeHr4Te
KoHcrarallutr, \pv auaJfitc,ara Ha pe3yrrrarvre oA ocHoBHr4Te oflvrt4 (npeure 4ne
cepvll na onurn), AeKa BC)yIIrHocr oA norreroKor ce Haofaue Bo crarluoHapHara
o6lacr, oAHocHo, eo o6racra Kare xrro Jrexar orrrr{NraJrHr4Te BpeAHocrH vnr
MHory 6rurcxy Ao Hea. Co nporueHara Ha BpeAHocra na nojAonuure Qaxropr4, Bo
CO|J'IaCHOCT CO HIIBHIIOT IIpeA3HaK BO nIIHeapHLIOT MO.4O,II, BO IpBIIOT OIII4T OA
AoAarHara cepnja za200/0, Hue Sarruvru ja npecKoKHaBr\4e oAHocHo Harrytxrr.rBMe
cralll4oHapHara o6lacr. Bo BaKBI,I ycJroBr,r, ga1a.ua Ha r4mrr{Hepr{Te e Aa nporleHar
Aatrvt, Bo paMKkITe ua rpy6tlTa onoBHa Snoraquja, fte ycncljar peareHTen pe)rc4M co
Koj tte ja MuHr{Mrr3rrpal pacnpeger6ara Ha rlrrHKo'r Bo rpy6zor oJroBeH
KoHIIeHTpar 6es orJIeA sa nocra6l4Te r4cKopr4cryBarba lra oJroBHr{Te MlrHepaJrr4,
KOe HeIIITO fIOCJre MOXte )\A Ce Kopefr{pa Bo paMKrrTe tla KoHTpoJrHaTa oJroBHa
Qrorarluja utu ke ce yclrou peareHTeH pe)rurM r<oj fte, ce 3acHraBa crporo Ha
rlapaMerapor "MaKcuMtLJIHtI pa3ABoeHocr-E", oAHocHo, fte ce 6apa urro nofoJreMo
lrcKopl4cTyBalLe Ha oJIoBHI4Te Mr{HepaJrr{, co MaKcr{MaJrHo MO}KHO Aenpecuparbe Ha
ur4HKOBrrTe.
Ilnaajrfui ro cero orra rrpeABla1, laaril flpenopama e Aa Bo paMKr{Te Ha
rpy6ara oJroBHa Q.noraqraja rrorpouyBaqKara Ha Ko.JreKrop KEX H3HecyBa
oKoJry 50 grlt, rrorporrryB:lqKara ua ZnSOa : NaCN rpeAJraraMe Aa u3HecyBa
200 : 100 grlt, AoAeKa norporrryBarrKara Ha Na2SO: At r{3H€cyBa oKoJry 250
gr/t. CercaKo AeKa, an.nuxraqujara Ha oBr{e roJreMrrHr.r Bo HAycrpHcKH ycJroBrr
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Tpeoa Aa ce rI3BpruI{ AI{CqI{nJrI{Hr{paHo H BHIrMareJrHo, nprr roa, Mo?r(Hn ce
OAPEAEHII KOPCKIIIIH BO IIO3I{TI.IBHA HJIH HETATI,IBHA H:TCOKA.
oururuuparbe Ha peareHcHr.ror pe?Kr{M Bo ocHoBHara (rpy6a) zn
Q.rroraquja
Kaj rpy6ara qilHKorla $noraquja, HanpaBeH e o6z,q rpeKy, r4cro raKa, rroJrH
$axropcrur TIJIaH Ha eKcneplrMeHTu ce lr3Bprrrpr orrrrrr\{uparie Ha peafeHcHr4or
pe)KI4M (norporuyBaqKara Ha KoJIeKTop KAX u norporuyBarrKara Ha aKTr4Barop 3a
uI4HKoBI4re Mr{Hepanr4 CuSOa). llpu roa KaKo rlerHia Syuxquja e ycBoeHo
MaKCI'IMaJIHOTo IIcKOpIICT)iBaE,e Ha IIIIHKOBIITe MI4Hepa.JII,I nO rpy6nOT rIr{HKOB
KOHrIeHTpaT.
NOJIH OAI(TOPCKI4 IIJIAH HA EKCIIEPI4MEHTI4
llpoueH;runra $ ar<ropu :
x1 
- 
IIorpoIUyBaqKa ua KAX
X2 
- 
noTpo[IyBarlKa Ha CuSOo
Hynrz pexzM:
x1 
- 
60 grlt KAX
x2 
- 
200 grlt CuSO4
I,Iurepna,u{ Ha Bapr4 aquja + 15 %
Axr : * 10 grlt Ax, : + 30 grlt
crropeA Toa r4MaMe:
Xt max : 70 gr (+) X2 ma* : 230 gr (+)
Xt min : 50 gr (-) X2.in : 170 gr (-)
Ilnau Ha eKcnepuMeHmu:
Pea.6poj
HA OIII,IT
x
I
2
aJ
A+
I X2
+
+
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Ce nsre4yBaar ABe rrapa,rrenHv aep:arrHa o[]rrr4.
Koncranrnu ycnoBr.r 
''pu rr3BeAyBarLero Ha cepvrvre orrrrrrl:
- rexr4Ha ua npobara 850 gr no xerurj a o42,51 
- 
rycruu a 27 ,5 yo
- Ph 
=11.5
- BpeMe Ha KoHArrqrroHr{parle 12 wu:a.
- BpeMe ua Q,rorzpar*,e l0 lrus.
- Aay$pyr 250 no 50 KarKrr pp
- 6poj ua o6paraz Ha $,roraqrrcKara Marrrr.rHa 900 
- 
930 o/min
llpo6r.rre ce 3eMeHrr Ar.rpeKTHo oA rroroHor, npe,q BJre3or Bo
KoHAr4rlr{oHepor Ha rlnHKona Qnoraquja.
flporraeHnzBrl ycnoBta :
Onur6p. 1u5
- KAX 70 grlt wv 0,06 grl0.85 kg a,ru 12,0 ml oA pacrBop co
KoHrleHrpaquja ,r4 5 grll. luuawurca Ha AoraBame 9.0 ml nocne 8
MI,IHyrr4 KoHAr4ur{oHnpame ra 3,0 ml nocJre 4 *nruy^ru Qnornpan e;
- CuSO+ 230 grll uilv 0,2 grl0,85 kg vrvt 20 ml oA pacrBop co
KoHIIeHTpaquja o4 10 grll CuSOa. Ce 4o4ana npeA KoHArrrlr{oHrrpar+,e.
Onur 6p.2 u 6
- KAX 50 grlt vrvt 0,043 grl0.85 kg uln 8,5 ml oA pacrBop co
KoHrleHrpaquja o4 5 grll. ,{uHalruxa Ha AoraBame 6.5 ml nocre 8
MI4HyrI4 KoHALIIIuoHT{parbe u2,0 ml rrocJre 4 uuuyru Snoruparre;
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- CuSOa 230 grlt
KoHrleHTparruja oa
Ounr 6p.3 u7
vrv 0,2 grl0,85 kg vrvt 20 ml oA pacrBop co
10 grll CuSOa. Ce AoAaea rrpeA KoHrr4rrt4oHzparre.
+-
KAX 70 grlt Lrrv 0,06 grl0.g5 kg znn 12,0 ml oA pacrBop co
K0HqeHTpaqzja o4 5 grll. [zHauura Ha AoAaBame g.0 ml noc,re g
MI4Hyrr4 KoHArrlnoH[parbe u 3,0 ml nocne 4 v.nuyr:t,t Q-rroruparre;
CuSOa 170 grh:. unu 0,146 grl0,85 kg n,ru 15 ml or pacrBop co
KoHlleHrparluja o4 10 grll cuSoa. ce AoAaea npeA KoHAarlr{ogr4parbe.
Onnr6p.4u8
KAX 50 grlt wlrr4 0,043 grl0.85 kg unu 8,5 ml oA pacrBop co
KoHrleHrpaquja ,rg 5 grll. [uuanuxa Ha Aor,aBarre 6.5 ml rocre g
Mr4Hyrrr KoHAr4tlnoHrrparbe u 2,0 ml noc,Te 4 vunyru SnorHparre;
CUSOa 170 grlt utru 0,146 grl0,85 kg nnvt 15 ml o4 pacrBop co
KoHrleHrpaquja o4 10 grll cuSoa. ce goAana npeA KoHAr4rrr4oHrrparbe.
llpsa cepuja Ha onu::u
Onnr 1 r-+
Onnr 2 {'-
flporeeo4 T tgrl T lohl Pb lokl Zn lo/ol I Zn lo/o1
Bnes
KZn
I
B{r0,00
205,00
62t5,00
100,00
24,12
75,88
,1 ??
z,cz
0,95
B,51
29,64
1.80
100,00
R? OA
16.04
Flpoilsaoa T lcrrl T lo/o1 Pb to/"1 Zn lo/o1 I Zn lo/ol
Bnee
KZn
J
8f;0,00
1St3,00
6t;7,00
100,00
22,71
77.29
1,34
2,72
8,59
29,64
2.40
100,00
78,39
21.61
28
850,00
190,00
360,00
Onnr 3
-T
Bropa cepuja sa onnra
Onw 2a t-
Onnr 3a --+
Onw 4a
Onw 4
Onur 1a
flponsaoa T Iorl T lo/o1 Pb I%i Zn lo/c,1 I Zn lo/o1
Bnes
KlZn
J
850,00
185,00
635.00
100,00
z t,to
78,24
1,41
2,76
1.04
8,43
30,27
2.i\6
100,00
78,11
21.89
Ipouseoa T lqrl T lo/o1 Pb lo/o1 Zn lo/o1 I Zn lo/ol
Bnes
KZn
J
8r50,00
1'20,00
6i10,00
100,00
20,00
80,00
1,08
4 44z,tl
0.82
31,ei4
2,Ct4
100,00
70 4n
20.50
flooilseoa T tgrl T t%1 Pb lo/ol Zn l%l I Zn l%1
Bnes
KlZn
J
8{t0,00
100,00
600,00
100,00
18,82
81 .'18
1,07
2,16
0,82
8,17
32,17
2,61
100,00
74,08
25,92
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llouarauy e r43BprreHo Monenr4parLe Ha 3aBr4cHocr a E : (xr, xz), Bo Brdn Ha
nI4HeapeH MOA.JI, 3a AA ce onpeAenu rrHTeH3r4Tetfor Ha uujaunero Ha
npoMe'nanzre $arropLr Bp3 rlenHara syHxquja, u Aa fo orpeAenrMe fpaAr4eHror
no xoj rpe6a Aa ce ABTIXI4I'{e 3a ra4oj4enae Ao HHBHr{Te c}rrrr,rMaJrHr,r BpeAHocrr4.
llnanor Ha eKc[epIrMeHTu co [ocrr4rHarrrre pe:]ynrarr4 e rrpr{KaxaH Bo
HapeAHara ra6e,ra.
Ta6e.na 1
AI:Ep. Ha
OTII4TOT
1
2
5
4
Izn t Ipres
[". -l^,"" )2
+
+
+
+
+
+
+
+
83,96
7Q.20
81,01
80,14
78,11
7q 4n
74,08
82,05
78,25
80,26
Rl 1q
76,43
81,15
76,43
0,8'1
3,32
0,81
J,JZ75,13 74.61
IIlaHor Ha eKcnel)LIMeHTI{ e rroBTopeH ABa rrarvr, BpeAHocrrrre 3a
I'rcKopHcryBalsero Ha IIHHX:or no KlZn, [prrKa)KaHrr ce Bo KoJroHlrre I7n 1 vr I7n 2.
Mo4e,ror ro saofatre 3a cpoAHr{Te BpeAHocrr4 Irr.
Koe$uqrEeHTrrre Ha .rr{HeapHr{or MoAen 3a cpeAHrrr.e BpeAHocrr4 Ir., cnopeA
$opuyna rr3HecyBaar:
bs: I14 [82,05+78 ,2.5+99,26+74,61]: 79,79
b1 : I I 4 [82,05+78,2.i-80,26-7 4,611 : 1,36
b2: I I 4 182,05-7 8,2:i+99,26-1 4,611 : 2,36
bp: I I 4 L82,05-1 8,2 5-80,26+1 4,611 : 
-0,46
Cnope4 Toa, MareMarlrrrKr{or MoAen Ha rrpoqecor }ra rpy6o $noruparre Ha
III4HKoT, LI3pa3eH npeKy I{cKOpIzcTyBaIbeTO Ha MI{Hepa[IITO Ha III4HKoT no rpy6uor
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III{HKoB KoHIIeHTpaT, a Bo 3aBr4cHocT oA oaKTopzTe X1 (.uorporuyBarrKa Ha KAX)
I4 x2 (norpofiIyBarlKa sa CIuSO+ ), no ycnoBHH eArlHr.rrlr4 ro r.rMa cneAHzor rr3rnen
(noruruovr oA rrpB peA):
I:',t8,79 * 1,36x1 + 2,36x2- 0.46x1x2
Auanusa ua aodenom
Bo nouaraMolxHl{cr reKcr BprrrrrMe aHaJu4ga Ho Ao6r.reHrror
Moren 3a 
.{a ja yrnpazue :uauajHocra Ha rrooAeJruzre roeQpr{rreHTH
HeroBara aAeKBarHOcr, OAHOCHO rAnv peanHo ja vspasyna 3aBucHocra
xz).
I fpenir<a Ha pelpo,IyKrr{BHocr Ha ceroj orrr4r :
nuHeapeH
H CEKAKO
E : f(x1,
=7.30
r flponepxa Ha eAHaKBocra Ha 4ncnepsnjara no Kpr{Tepr4yMor Ha Kohren
,,, = 
kzs.rq- zs zs)#t*rrtl 
= o.o4
51 7roG.=--\="""=0.81
' $ ^, 9.03)\-
4
i=l
3l
04 ra6e,ra, 3a BKyrreH 6poj Ha Ar.rcrepslru k:g 14 creneH ua cro6oga Fp_
l=2-7:7, Kpr4repvyMor Hil Kohren r{3HecyBa G1 : 0.90tj (p _ 6poj ua roBropeHr.r
onarz). Bzaejrtz e G. ( (i1, ro& 3Haqu AeKa rpemKara Ha perpoAyKrrrBHocr on
7.30 e cnyvajua oAHocHo rreMa 3Harrelbe.
Fzaejrtz MoAenor t: 4o6rzen Bp3 ocHoBa Ha cpe,{Hrrre BpeAHocrr4 3a r7n,
ToraIIr rperuKara Ha pelpo4yKTaBHocr 3a cpeAHrrre BpeArfo crvt rTnsr r43HecyBa:
F(r," -t,^"),
Sr',, = i""..' 
-,' 
_ 
18.05 
= I.l34.N t6
-)Si. = l.l3; o,lHocno S,r,, =.,n13 = 1.06
r llponepra ua sua.rajuocra Ha roe(rzqzeHTr4Te Ha MoAenor
fpeurxara Ha penporlyKTraBHocr ua roe$nqrreHTzTe Ha MoAerror H3HecyBa:
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sr,, =ffifr=0.r,
fpauuvHara suavaj Ha BpeAHocr ua roeSuqrreHTr4Te [3HecyB a :
lb.,l, = r'Suj = 2.78' 0.53 == 1.47
Ka.4e e:
t - xpzrepnyM Ha Student
sa 6poj Ha crerreHu sa clo6oA&fr: N(p-l) :4(2-I) r4 HrBo Ha rroBepeuuep:95oh;
t:2.78.
Bz4ejfur, 3a BaKBo HI{Bo HtI noBepenue, xoeQuqlreHTr4Te bs Lr b2, rro ancoJryrHa
aaJZ
BpeAHocr ce fioroJleMr.r oA 
lb, j, racrure ce cMeraa,r 3a zuauajvu, AoAeKa
xoeouqzeuror b1 u b12 HO ro 3aAoBonyna onoj ycnoB u ce cMeraar sa 6egH auajl{u,
nopaAn IIITo He ce 3eMaal'Bo rIpeIBI{I. llopa4u roa 4e:SuHrrrr4BHr.ror r43r'neA Ha
MareMarr4rrKaor MoAeJr, Ha [poqecor ua rpy60 QnornpalLe Ha TIaHKOT, r.r3pa3eH
NPEKY I4CKOPIICTYBAII ETO HA IIIIHKOBT4TE MPIHCPANU BO rPY6AOr UI4HKOB
KOHIIeHTpaT, BO ycnoBHI4 eAUHI4IIr{, I{3fj,re,Ila BaKa:
Izlcro TaKa, co cooABerHa aHa.ru3a e KoHcrarr4pa.Ho AeKa nocMarpaHr{or
npouec e KopeKTHO Orrr4rrrafl co rroMorx Ha [oJrr{HoM oA npB pel.
Pesy,rtaflrre oA na(ioparopl4cKllTe onrlTr4 v rroirarorlr4Te go6uenu Bp3
ocHoBa Ha HLrBHara crarurofvrlKa aHaJIHSa jacuo yKaxyBa Ha $axror AeKa, a oBAe,
noj4onuure BpeAHocrLI Hzt rperrrpaHrrre flapaMerprr Jre,]Kar Bo crarlrroHapHara
o6lacr, KaAe Ilrro ce naofeLar u orrrvMa-[Hr4Te perrtenzja. Toa e HopM€rJrHo aKo ce
3eMe npeABr.rA AeKa, ra xaj rpy6ara oJroBHa snoraqraja ra raj rpy6ara qr.rHKoBa
$loraquja, noj4onnzre BpeAHocrrr Ha He3aBr.rcHr4Te ilapaMerpr{ ce ycBoeHr4 Bp3
ocHoBa Ha noAaToIII4Te OA rIOJryr,rHAyCTpr{cKr,r ucnr4TyBarr,a HarrpaBeHr4 oI cTpaHa
Ha rrpoeKTaHTor Ha rexHonorrrKrror rrpoqec. oco6euo, oBa ce oAHecyBa Ha
norpolxyBar{Kara Ha KoJreK'rop uuja BpeAHocr oA oKon}. 6t0 grlt Mo)Ke Aa ce cMera
3a olrr4MiLTHa. lllro ce oAHecyBa Ao BTOpr{o:t He3aBr4ceH $axrop
(norporuynarrKara Ha CuSioa), cnoper Ao6HeHuor J-rr4r:reapeH MoAeJr, nocror.r
oApeAeH rlpocrop 3a 3foJler,{yBarbe Ha HefoBara BpeAHocr. Toa 6u rpe6alo ,(a fo
no4o6pn I{cKoprrcryBarbero Ha rIr.rHKoBr4Te Mr4HepaJTr{, Bo rpy6uor q}rHKoB
KoHIIeHTpar. Mefyroa, uvtitjku rr{ rrpeABr44 nefte Eo6uenule rtpurvr{Ho Br,rcoKrl
IrcKopl4cTyBarba, [po[paTe]{r4 co rrcTo raKa noeeKe oA 3ilAoBoJrHTeJreH KBaJrrrrer
na rpy6aor IIITHKoB KoHUeEITpar, Kora e Bo rrparrrame ono.j Aen oA TexHoJrorrrKr4or
npoqec, c,ro6o4no Moxe ra ce ycBor4 BpeAHocr 3it rrorporrryBaqKara Ha
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aKTLrBaropor cuSoa oA oKoJry 250 gr/t. rlopa4z cerc, oBa, cMeraBMe AeKa He
lorpedHo Aa ce HalpaBI4 AoAarHa cepuja oA Jrafioparopr{cKrr otruruxoz noner<e
oA orluuleAHo e AeKa (e rII norBpAar netre r43ueceHr4Te cTaBoBr' r{ Mr{cJrerba.
Bo paMKr4Te Ha Harrrero aHraxr4parbe Bo pyAHr{Kor .ACA, a
cofnacHocr co [ocrr4rHa']rr40T AOTOBOp, rz3forBeH e cosrnep sa u:pa60rxa
KBIIJII'TETHI' AHCBHI 14 BPEI{EHII A3BEIIITAI4 34 IO.OH S,rOr,AqNJA.
olluc HA K,oMrIJyrEpcKATA flporfpAMA 3A
IIPECMEIT)'BAI5E HA METAJI E]ITJIAHC
llporpalrara 3a fltrrecMeryBarbe Ha 6u,rasc Ha MeraJ,r 3a ceJreKTr4BHa
Q,roraquja e pa6oreHa cnerlraja-uHo 3a pyAHprKor 3a oJroBnio-qrrHKoBa py4a GACA,
Mare4oHcra Karueuzqa. llporp aMara e Microsoft Access 6aza narroAarorlr4 14 ce
cocrolr oA ABe floAarorer:u: rudnik_v4_be.mdb rr.r collp)Krr caMo 1;a6erure u
MetalBalance.mdb co cule rrpam arr'r4rryt, r43Berrrrarr, MaKpoa? MoAynrr u cJr.
Bropara ce Koprlcrn 3a orapryBarbe Ha rrporpaMara r4 lpr{Toa ce nojanyna
cnelHrror rrpo3opeq (Cnuxzr 1 ).
BO
HA
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C.lnrca 1
!o ouqzure Ha rfrorpaMara Mo)Ke Aa ce aojaer Ha ABa Ha'vr*a npeKy
IJIaBHOTO MeHI{ I4nI{ [peK)' I4KOHI{Te BO |JIaBHHOT [po3opeq. fnaBHOTO MeHr4 Ce
cocrorr oA: flporpaMa, B[ecyBarbe Ha rroAarorlu, AxypupaBe Ha noAarour4,
Irlsseurau u 3a.
Buecynamero Ha noAarorlu e noAeneHo Bo ABa Aena. llpnuor AeJr e
Buecynarre Ha rroAarorlra 3a rpepa6oreHa cyBa pyAa (MeHra: Buecynarre Ha
Ilo.4arollu -) Me:rene I{ Knitcl4parbe) u flpr4roa ce craprynra npo3operlor Ha Cmlra
2.fIpuroa ce 6vpa ceKrlr.rja.ra (I um 2) r.r cvreuara (1, 2 vtu 3), na ce BHecyBaar
rIoAaroIII4 3a AeH, 6poj Ha pa6oruu qacoBu r{ KoJrrrqecrB,o Ha rrpepa6oreHa cyBa
pyAa Bo roHrr.
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BHECyBAIIbE HA HrlBIr norlATCrqII 3A
nFEF'AEfiTEHA rl.',,BA Plr,,{
E$exrlmrul vacoe.u {h} Ilpepa6orena cyn,a pyga {f) i
Cnurca 2
Bropzor Aen e Bue:cynarre Ha noAarorlr{ 3a SnoraqucKa KoHrleHTparlrrja
(Menu: Buecyname Ha rro,4arorlu -> @roraqucKa KoHrleHTparluja) a flpr{Toa ce
crapryBa npo3opeqor sa Crulxa 3. On4e ce 6upa cMegara, AaryM 14 ce BHecyBaar
rIoAaroIII4 go6ueuu oA xer{I4cKa aHalrusa I{ Toa: colpxr4:Ha Ha oJroBo Bo BJre3Ha
py[a (%), coApxr{Ha Ha r{uHK Bo BJre3Ha py/r- (%), coApxr.rHa Ha o,rroBo Bo oJroBeH
KoHIIeHTpar (o/o),cogplxrlHa. Ha III4HK Bo oJ.IoBeH KoHUeH'rpar (o/o), co1pl1;vr;gra Ha
oJ'IoBo Bo III4HKOB KoHIIeHlpar (o/o),co5p)KplHa Ha rIrrHK Bo rIr{HKoB KoHrIeHTpar
(%),coapNvt*aHaonoBo no jaronuHa(%) r4 coApxo4Ha Ha rIr.rHK no jaronzua(%).
36
BHECI.BAIbE HA HOBII IIfiJATOT{rr
*'rlo TA tlrl{t KA KOHIIE HTpAur r..rA
.{arlrtr I :
f-loqrxa.nra Ha oJroBo llo
srF?Ha Ir:1Ca {,1,b}
Lio,4t:rama na r.F.rrrK Eo r.rre3l{a
pysa {'!;)
{ln,ql:ra.ura rra oJrogo rro
o-lror err Konrlesrpar {rtir)
Co,qr*a.rra H* r+rtrx Bo oJroa err
nnmlenrpar {o.ir}
1*,
foqr:xrnra rta o.qoao E0 r
rsrHxoB xoru4errrpar lo o)
{lo.qriranra rrir rgrHra Bo
rU-rHr(oB xonr4errrpar (o oi
f,]o;qr:ruura rrfl io.TrDBo s0
ia.noernra {o b)
tlo,qr:nrcrn Hi r.srHri Bo :
jn.'rorarura {9 o}
f-'nrerra
f
F"."IF'""fI ?am-r{ l
.r f*--T ,,
x1-,
{ Record: l-,llJ E'",r t
Cnura 3
flponaeuara Ha vcrzrre floAarollu ce Bprrrr4 Bo Ax(ypuparbe Ha noAaroqr4 3a
npepa6oTeHacyBapyAa(Meuz:ANypzparreHaIIoAaToIIH->
KJ'Iacr4parbe) v Axypuparbe) Ha noAarorln 3a Qroraqzcxa KoHrIeHTpar\eia (MeHra:
Axypzparre Ha rloAarollu -> @roraqucKa KoHrleHrpaqujia). llpuroa ce orBapaar
cJIuqHr{ [po3opIII4, co IlpelxoAHo orBaparbe Ha rroMoruHrr npo3oprlr{ 3a r436op Ha
ceKrlr{ja, cMeHa 14 AaryM Bo npBr{or clyrraj r4 cMeHa 14 Aar),M BO BTOpT4OT Cnyqaj.
Ilporpanrara lny$rt r,{ox{Hocr rr 3a nocraByBarbe r{ [poMeHa Ha MeceqHr,r
ilna-Hz'paH.Lr rlapaMarpH (Menn: ANypzpame Ha noAarorlz->Ilpovrena Ha
rnalJ'r4paHu na-paMerprr krrrlr f,ranen [po3op: flp<x,rena Ha rrnaHr4paHr4
rrapaMerpr{) raro Ya cturca 4.
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NFOSJIEHfL HA flflAHFIPAHH flAPA,METFH
3A MECEq JAHyAFH
Epoj na pafiorru.r geHoErl
E rlrex rr.mru.r 
'r fi r oarl
IlpepadnreHa r)-Ea pl'A;r tt'
{lio4r:+nnra rril sJrtrEo E.o E.rre:Hfi p,l.ga {go}
fln,qlir,nnra Ha rryrrr Brl EJre?rrfi p].Afi {o,"}
[].noees norulenrpar 1t]
{-'opqtxn"ura Ha t}Jroeo Eo o"Eon,en xorn_lerrrpar {.gb}
(1n41:a:.ura Ha nl.trfi Bo n"rrfiBeH xurrlenrpar{1.a)
Ift-ruioe xorqenrpar {t}
fln4lxcura Hfl o.rruno Eo uuHHfiS XOrqerrrpar {0,,o}
fln4rx"r-ura rril lg:rHr( Eo r+ffii[B xorqerrrpar {o,,bt
Ja.rruemra {t}
{ll o4r:ru na Ha o-Tro*o no ja"uonr.ua {o...*}
Cn;ry:*o'ura Ha r.g{Hr{ un j;uroerura {l.a}
EttiEli
-Er*- 
23i
....'... ,.'...*;
900,00,
.4 <nl
4 Rnl
1 nn'
'-lfia nn
?5n
'....
1 30i
1,11
49:90,
1 570.
* 0.9-!.
-"----i
1,50t
I{:"ne:
Cturca 4
flansara IIeJI Ha ol]aa rrporpaMa e Ao6tlBatre Ha r{3Berrrrav. ila1eHrr ce
qerupu rvrTa Ha IT3BOIIITaI{ 14 Toa: Jlucra Ha BHeceHr{ rroAarorlr4 3a rrpepa6oreHa
cyBa py!a (Cnnra 5), Irucra Ha BHeceHr4 noAarorlr4 sa Qroraqucxa
KoHlleHrpaquja (CnraKa 6), lHeneu u3Berxraj (Cnzra 7) u BpenreHcKr4 r43Berxraj
(Menra: Irlsnenrrau znz fnaseH rrpo3opeq: I43BeruTau), 3a npnure ABa Br4Aa
I{3BeIrITaIr ce BHecyBa [orrr]THa I4 KpajHa Aara. AHeBHT{or r43Belrraj ce 1laBa 3a
AaAeH AaTyM LI COApIKI4 TeKHOJrOlrKrr [apaMe'rpv 3a MeJ]erbe Lr Kilaakrparbe Lr 3a
Qnoraqucxa KoHIreHTpaIIujrI. llpuroa ce AaBaar noAarour.r sa coAplxr{Ha Ha oJroBo
LI III4HK BO TOHI4 BO BJIe3Ha pyAA, OJTOBeH KOHrIeHTpaT, TIT4HKOB KOHrIeHTpar H
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JaJIoBI4Ha, LIcKopIrcryBaB3 Ha oJIoBo I,I IIHHK rlo onoBeH r4 rIr{HKoB KoHrIeHTpar,
3aelHo co HI4BHoro BKyn.ilo I{cKopllcryBarbe. lloAaroqltre ce ;1a6eHg rro cMeHu,
BKyrIHo oA cI4Te cMeHV, K\/MyJIarrrBHo 14 KaKo [poqeHT B,o oAHoc Ha rrnag2paHr4Te
BpeAHocrI4' BpeuencKl4or t43Bemraj (c,rvxa 8) co.qpxa cilvrrrHvr rroAaroru' Ho 3a
oApeAeH BpeMeHcKpI rIepLI()A' Koj ce oApeAyBa co BHecyBarbe Ha rroqerna u rpajHa
nara.
Jf 
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.{ex
02.04.2000
03.01.2000
a rlrwxe B'Itr Vecotrtr aEorera eyta p y,q
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llrr-,ra Ha slreGrr;;ffiE raqrrcKil R0HrIeHrpaqrri a
.qs sfrr 
"HffH"#.*fffic"ry1ffiffir * ' Y:=* Tl:-"1*- omo*o'* wnbs'* 
";"."loq€qlrr jNEtG j.mh
02.r18.106
03.08.a06
04.ts.as
05.18.:n06
r:r6.c8.1006
0?.ts.:0s
08.t8.2006
14tr
2 6103 350
480
4T
4,60
4,tJ)
{:(r
4.40
g?0
t,00
qJ0
q80
1,60
e50
q80
q40
1.00
1,40
1,60
3m
3i0
480
6,81
4,50
4,81
4,80
4,dl
5,40
4,10
4-40
:flJ0
:t90
I,il
am
q3l
0,40
0,cl
2,31
I,m
g?o
I,9l
gm
o2l
't,fr
5,dl
6,!l
5.J]
4,n
4 tn
4,n
4,n
380
621
4.80
6ll0
?-110
6ZA
?dr0
6q20
?1,?0
df,8l
'7Zn
'7qr
6840
59,rt
6qs
'7t61
?3,C1
64J0
1t,n
67,e1
6lz)
6,8[
4,80
?,10
3,10
2,n
4,10
3,fr
5,21
3,10
3,fl
3,lD
5,dl
J,0l
2,fr
3,m
5,m
2,10
5,Jl
4,Bl
Cnuxa 6
0,sl
0,21
49QrJ
52J0
44,10
4428
48,10
41 )0
4?J0
51,?0
49 jt)
45J0
49,?0
46,48
5l,60
€J0
43/8tl
4520
.llF0
.?,10
q8D
r,t0
980
q30
r_140
q80
q60
q80
1,30
q40
qs0
I,l0
970
q6l
0,40
q6D
l,ll
l.2l
gr0
Ell
I,tD
q$
a?r
0,?l
q60
I,AJ
CF6 loI:
4$
4,Jl
3.71
5,80
4il
0,n
I,m
r,8l
g?o
q40
40
AA fiOTdl AfiOINJHJA 34 OCTBAP YEAJTE HA TM NIOT
PytHi6SAOmEo ! q$HK
"cA CA"
ssqpHcE eusBF
AHEBEH H3BElIJTAJ
HKA 7
nsr/s tD 08.20m
no&lqr ru nqrcEk,
Cn
41
. 
:=t'j PYAHtrK 3AONOBO h I.JhHK
"cAcA,,
Mareps@ l(a$pHIqa
""," 
J 'r
t 
-- 
* , 
!
BPEMEH CK}I I43BFI I ITAJ
ar nqvo4or oj] 01.09.2005 4o 0t.0t2006
OA NOTOH ANATN]|4JA 3A ACTEAPYBA}LE HA NJIAHCIT
fulEnEttE l.l KJIArlilpA!6E
CEKUI,IJA I
EQexrwMqJCoBt 24A
llpepa1oEffi cyga py+a: j\nj
npoceceB qaioaeH tanawreT e.6
cEKUl.tJA 2
EQexrEBHhaacoaE: 24Q
npepa1oreHa cyaa py4'a- io
np oce ceH a ac.rae H xa na !$r er: &,62
Cnnrca 8
10.01.2007 ror.
rpo$. 
.4p. Eopuc Kpc:ren,
Py,lapcxo 
- 
reoJrorrrKrE Saxynrer
Karegpa 3a Mr{HepaJTHa rexHo,rorraj a
rpo$. ap. Bnaroj fo,roueon
NOUXt| NAPAHETIT
eff va@aen{aaa4lrei
iotga cy'a pyry
nniMpab Crcrr$so
I:|] 24 33.33
BO 42,22 1 02,78
(r) 57600 1 9133 34,26
108.8S
Na Zh 4.8 5.16 107,5
Ea py4a (il 5194 s66,27 18,r14
EO plna (tl i018,31 18.4t
'atr Zn;;,*
(r) 64m tg,7 14,56
68 580S 1 00,13
128,57
{1) 4352 8C8.8 1 e,58
ao Pb xosrFsF€T o 224 02 5345 23,86
Zn rotsqs rpr 7
iR ra Pb
0) 8320 1671,09 20,0s
1.11 164 147.75
nd Zt 43.9 48,1 1 96,41
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